Aluminium based composite materials (LM25 alloy) was fabricated by stir casting method at different percentages like 3%, 6%, 9% and 12% weight percentage of MgO. The four samples were prepared by using the above method. Then the four samples are heated at different temperatures such as 200ºC, 300ºC, and 400ºC in the muffle furnace. Then the heated specimens are cooled to room temperature by air cooling method. The four samples are subjected to Rockwell Hardness tester at four different elevated temperatures. The hardness of the specimen was investigated by the reinforcement of MgO. The maximum hardness was obtained at 12% of MgO. Similarly, the temperature was increased. Correspondingly the hardness of the specimen was also increased. The maximum hardness was obtained at 400ºC. The microstructure of the above mentioned four samples was evaluated by using scanning electron microscopy. The EDAX test revealed that Fe, Cu, Mg, Al, and Si, are present in the composite specimen. The EDAX test confirmed that the above metal matrix composite is aluminium based composite.
INTRODUCTION
Metal Matrix Composites (MMCs) represent a new generation of engineering materials due to their special mechanical and physical properties in which a strong ceramic reinforcement is incorporated into a metal matrix to improve its properties including specific strength, specific stiffness, wear resistance, excellent corrosion resistance and high elastic modulus [1] [2] . Like all composites, aluminium is the most popular matrix for the metal matrix composites. Most of the research works deal with aluminium matrix because of their lightweight by nature. The Al alloys are quite attractive due to their low density, good corrosion resistance, processing flexibility, high thermal and electrical conductivity, improved elastic modulus, strength and their high damping capacity. Aluminium based composites containing ceramic whiskers, fibers and particles have been used for automobile parts such as pistons and cylinder liners in engines due to the superior wear properties [3] . Different processing techniques are used for the production of aluminium metal matrix composites. Among these fields, stir casting technique is the conventional and economic way of producing AMC. But with the conventional stir casting techniques, it is difficult to produce a particulate reinforced composite [4] [5] [6] . They are usually reinforced by TiC, ZrC, ZrO 2 , Al 2 O 3 , ZrB 2 , TiB 2 , SiC and C. In addition to them Si 3 N 4, SiO 2 , B, MgO, BN, B 4 C and Al 3 Zr may also be considered [7] [8] [9] [10] [11] [12] [13] [14] . It was found that MgO 
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Aluminium alloy (LM25)
LM25 aluminium alloy has been developed for application in hot and cold extrusion and forging. It contains 2% Mg+Si, 1% Cu, 0.2% Cr, and 0.1% V. This alloy also has favourable fatigue and corrosion fatigue properties. It's potential uses are increased by it's four available levels of heat treatment in both sand and chill castings. It is, in practice, the general purpose high strength gravity die casting alloy. LM25 is having very good mechanical properties which are required in casting of shape or dimensions requiring an alloy of excellent castability in order to achieve the desired standard of soundness. The alloy is also used where resistance to corrosion is an important consideration, particularly where high strength is also required. It has good weldability. Consequently, LM25 finds applications in the food, chemical, marine, electrical and many other industries, and above all -in the automotive industry where it is used for wheels, cylinder blocks, and heads. LM25 may be superior for castings, particularly in chill molds, which are difficult to make to the required standard of soundness. It offers better machinability and mechanical properties than LM6.
These properties are attributable to a combination of composition, high solidification rate, controlled homogenization, thermal and mechanical processing. Present applications are high-pressure seamless gas containers formed by either hot or cold impact extrusion and tubing for lightweight bicycle frames 
. Introduction
The term stir-casting is the process of stirring molten metals and are used for continuous stirring of particles into metal alloy which is melted and immediately poured into a sand mold, then cooled and allow to solidify. In stir-casting, the particles often tend to form agglomerates, which can be only dissolved by vigorous stirring with high temperature. This method is the very simple and most economical method used for manufacturing of metal matrix composites. In this method the liquid metal is mixed with solid ceramic particles and stirred, then the mixer is allowed to solidify. The MMCs that are fabricated using this method have good wettability between the particular reinforcement and liquid metals. The vortex technique or stir casting technique involves the introduction of preheated ceramic particle into the vortex of the molten alloy created by the rotating impeller. Then the slurry containing the molten metal and ceramic particles are transferred directly into shaped mold before complete solidification. The schematic view of stir casting setup is shown in figure 1(a).
Stir-casting fabrication
The stir-casting method is used for the preparation of metal matrix composites. This whirlpool technique provides the high strength homogeneous set of aluminium composite materials. The ceramic particles are mixed with liquid aluminium. The necessary apparatus required to fabricate the material with the stepwise procedure are discussed below. The simplest and most commercially used technique is known as vortex technique or stir casting technique.
The stir-casting method is one of the better-known approaches used to create and maintain a good distribution of the reinforcement material in the matrix alloy. In this method, the LM25 alloy matrix material is melted and the weight percentage of MgO is varied as follows: 0%, 3%, 6%, 9% and 12% preheated at 575˚C in a separate muffle furnace. The furnace temperature was raised above the liquid temperature of LM25 to about 850˚C to melt both the alloys completely and then the preheated MgO powder was slowly added to it. Stirring was carried out with the help of a drilling machine for about 15 minutes and the stirring rate was maintained at the speed of about 950 rpm. It is stirred vigorously to form a vortex at the surface of the melt, and the reinforcement material is then introduced at the side of the vortex. The stirring is continued for a few minutes before the slurry is cast. Among them, the turbine stirrer is quite popular. The casting was carried out by using stir casting process as shown in figures 1(a-b). This mixture was then poured into the mold cavity and was cooled to the room temperature.
RESULTS AND DISCUSSION
Results of EDAX EDAX is a widely used technique
to analyze the chemical components of composite material using SEM. Figure B1 shows the Fe, Cu, Mg, Al, and Si presented in the EDAX specimen. The present section helps to find out information about the type of the element present in all the cast samples. Figure  B1 (a), shows the EDS of aluminium LM25 with its elements. Figure B1(b) represents the topographical images taken using a Scanning Electron Microscope (SEM). The graphs obtained using EDS test show that, these results are used to confirm the chemical composition of the LM 25/MgO composites, such as aluminium, zirconium, iron, copper, magnesium, zinc, silicon and all other elements present in the prepared composites as shown in figure B1 (a) and (b). The shrinkage and porosity were not identified in the micrographs. This is evidence of good quality castings. Scanning electron microscope at lower magnification shows the distribution of MgO particles throughout aluminium alloy and higher magnification shows the particle matrix interfaces. From the figures 2, 3, 4 and 5, it was identified the homogenous distribution of MgO particles with aluminium alloy and also the distribution of reinforcing particles interfacing between particle and matrix. It is also observed that as the percentage of reinforcement increased the area fraction also increased as shown in the micrographs. It also noted that the average grain size of aluminium alloy increases with increase in the volume fraction of MgO reinforcement. It is also noted that the mechanical properties is increasing the interface bonding with reinforcement in aluminium alloy. This is due to gravity of MgO associated with stirring parameters and wetting of MgO particles before adding in the matrix alloy. The result of the scanning electron microscope test was as shown below. 
Effect of density test
The density test was conducted on four different composite specimens experimentally and theoretically by using Archimedes and mathematical calculations. The readings are observed from the Archimedes principle in each specimen The average results were reported in table 1, 2 and 3. So weight in the air was measured by using physical balance. Similarly three readings were taken for each specimen and the average was reported in table 1. Similarly weight in water is measured by the following method. Beaker was filled with water. It is kept in the physical balance and the reading was noted. Then the prepared specimens are immersed in liquid. The weight was measured and the result was reported in table 2. 
. Metal weight in air
The four types of composite materials weights are calculated in the air medium by using the weight balance machine as given by table 1.
Metal weight in water
The beaker with water is placed on the weight balance and weight is measured by using weight balance machine. The material is tied up with thread and the stand respectively. The material is dipped into the beaker water and the material value of the four types composite materials are calculated as given table 2. 
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The densities of the composite specimens were calculated from equation (3.1). From figure B2, it was observed that increase in percentages of MgO decreases the density of the composite. 
Effect of hardness at 200ºC
The composite specimens are placed in the furnace. Then the temperature was raised up to 200ºC in the muffle furnace. Then the temperature of 200ºC was maintained for 15 -30 minutes. Then the metal was safely taken from the muffle furnace and then it was cooled to room temperature by using air cooling method. The metal was now ready for taking hardness value. The selected ball indenter is 1/16" diameter. The scale used for Rockwell hardness is B scale. The first specimen that is 3% of MgO is placed below the ball indenter. The ball indenter is just touched on the top surface of the rounded specimen. Then the 100 Kgf load is gradually applied by using screw hand wheel. The above setup was maintained upto one minute. Then the load is gradually released. The corresponding B scale value was recorded as given in table A2.
Effect of hardness at 300ºC
The composite specimens are placed in the furnace. Then the temperature was raised up to 300ºC in the muffle furnace. Then the temperature of 300ºC was maintained for 15 -30 minutes. Then the metal was safely taken from the muffle furnace and then it was cooled to room temperature by using air cooling method. Now the metal is too ready for taking hardness value. The selected ball indenter is 1/16" in diameter. The scale used for Rockwell hardness is B scale. The first specimen, 3% of MgO is placed below the ball indenter. The ball indenter just touches the top surface of the rounded specimen. Then the 100 Kgf load is gradually applied by using screw hand wheel. The above setup was maintained for one minute. Then the load is gradually released. The corresponding B scale value was noted as given in table A3.
Effect of hardness at 400ºC
The composite specimens are placed in the furnace. Then the temperature was raised up to 400ºC in the muffle furnace. Then the temperature of 400ºC was maintained up to 15 -30 minutes. Then the metal was safely taken from the muffle furnace and then it was cooled to room temperature by using air cooling method. Now the metal become ready for taking hardness value. The selected ball indenter is 1/16" in diameter. The scale used for Rockwell hardness is B scale. The first specimen, 3% of MgO is placed below the ball indenter. The ball indenter is just touched on the top surface of the rounded specimen. Then the 100 Kgf load is gradually applied by using screw hand wheel. The above setup was maintained up to one minute. Then the load is gradually released. The corresponding B scale value was noted as given in table A4.
From figure B3 , it was clearly observed that increase in temperature of the composite specimen increases the hardness. Similarly increase in the reinforcement of MgO increases the hardness of the composite specimen. 
CONCLUSION
